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ABSTRACT 
This study has verified Rothman and Salovey's (1997) model of health 
communications and examined the role of individuals' self-construal in moderating 
the message-framing effects on oral health behavior. Participants (7V= 293) were 
randomly assigned to read health messages with introductory paragraphs of different 
focuses. Hierarchical regression analyses indicated that benefits-focused frames were 
more effective in motivating individuals with high independent self to increase their 
intentions to perform oral health behavior. In contrast, costs-focused frames were 
more persuasive for people with low independent self. Furthermore, outcome 
expectancy and anticipated feelings regarding the health behavior mediated the 
message-self compatibility effects on behavioral intentions. Whereas this study 
entailed applied significance in health communications, it has contributed to the 
existing persuasion literature by further substantiating the understandings of the 
message-framing effects. 
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CHAPTER 1: INTRODUCTION 
One Size Doesn't Fit All: Getting the Message Across by Tailoring its Framing to 
Individuals' Self-Construal in Oral Health Care Communications 
Considerable research has examined the role played by message framing in 
persuasion processes, especially in health-related communications (e.g., Meyerowitz 
& Chaiken，1987; Rothman, Salovey, Antone, Keough, & Martin，1993; Tykocinski, 
Higgins, & Chaiken，1994). The differential influences of gain and loss frames have 
been extensively investigated by researchers who were interested in persuasions (e.g., 
Lee & Aaker, 2004，Maheswaran & Meyers-Levy, 1990; Rothman et al., 1993). 
However, the patterns of results regarding the persuasive power of these two framing 
tactics have been inconsistent. Some have shown greater impact in gain frames (e.g., 
Maheswaran & Meyers-Levy, 1990; Rothman et al., 1993)，whereas others have 
documented greater effectiveness in loss frames (e.g., Block & Keller, 1995; 
Kalichman & Coley，1995; Maheswaran & Meyers-Levy，1990; Meyerowitz & 
Chaiken, 1987). Researchers who supported the functional perspectives in social 
psychology argue that persuasive communications should be more effective when 
they could directly address individuals' underlying psychological motivations 
(DeBono，1987; DeBono & Harnish，1988; Herek，1986; Katz, 1960; Prentice, 1987; 
Shavitt, 1989; Snyder & DeBono, 1985; 1989). On the basis of this matching 
hypothesis, I proposed individuals' self-construal as an important moderator to 
reconcile the elusive findings regarding the influence of different message frames. In 
addition, this study would also investigate the specific mechanisms underlying the 
persuasion effects of message frames in oral health care communications. 
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General Oral Health Status in Hong Kong 
Since the introduction of water fluoridation in 1961，together with the wide 
availability of fluoride containing toothpastes and its use over the years, we have seen 
a reduction in the prevalence and severity of oral-related diseases in Hong Kong, 
especially in the younger age population. However, according to the Oral Health 
Survey (2001), one-third of adults still got untreated tooth decay and almost half of 
the adults had gum pockets. The observed oral health behavior was regarded as "not 
favorable to maintaining a healthier level of oral health" and "there are ... risk factors 
for the development of new tooth decay and gum disease" (p. 94). The Hong Kong 
Dental Association (HKDA), in order to help individuals maintain a desirable oral 
health status, has continually recommended the public to properly brush and floss 
everyday. Still, although 99.2% adults in Hong Kong brush at least once daily (Oral 
Health Survey, 2001), 0.5% brushed after every meal and only 10.7% reported that 
they flossed on a daily basis. Furthermore, most of the interviewed adults possessed 
inadequate knowledge on oral health-related issues. The individual consequences of 
poor oral health range from suffering pain and discomfort to functional impairments, 
which detrimentally impact upon individuals' everyday activities. Given that there 
remains a huge gap between the HKDA recommendations and individuals' regular 
oral self-care practices, there is a need to develop means to effectively educate and 
persuade individuals to adopt the suggested oral health behavior in their daily lives. 
Over the decades, substantial and diverse effort is devoted to shape the public's 
views on health issues (e.g., Baumann & Leventhal，1985; Cioffi, 1991; Leventhal， 
Nerenz, & Steele, 1984; Leventhal & Diefenbach, 1991, for a review; Meyer, 
Leventhal, & Guttman, 1985). These include intensive and lengthy interventions (e.g., 
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one-to-one therapy for smoking cessation) that produce behavioral changes in a large 
proportion of the target group (e.g., Baumann & Leventhal，1985; Cioffi, 1991). 
However, such interventions are expensive and they could only reach a handful of 
people. Another type of interventions is less intensive (e.g., self-help manuals and 
health messages; see Glasgow, Hollis, McRae, & Lando, 1991) that render behavioral 
changes in a relatively smaller proportion of the target group. Despite having this 
limitation, these brief interventions are less expensive and they could target a larger 
audience through many channels, such as, public transportation, newspapers, 
magazines, radio, and television. Thus, finding ways to construct and sending 
effective health messages to the public entails the potential to bring about important 
health benefits. 
Are there specific strategies that can be adopted to maximize the effectiveness 
of messages designed to promote healthy behavior? Does it matter whether an appeal 
to promote oral health care emphasizes the benefits of having proper (gain-framed) or 
the costs of having improper (loss-framed) oral self-care? In addition, would the 
psychological characteristics of the audience make any difference for the 
effectiveness of the health messages? 
"How “ is the Message Constructed: Gain versus Loss Frames 
Much research has examined these questions and demonstrated that one 
persuasive message could be framed in multiple ways to exert differential impacts on 
individuals' judgments and behavior (e.g.，Lee & Aaker, 2004; Mann, Sherman, & 
Updegraff, 2004; Rothman & Salovey, 1997; Rothman, Salovey, Antone, Keough, & 
Martin, 1993; Tykocinski，Higgins, & Chaiken，1994). Whereas some of the studies 
have demonstrated an advantage of gain-framed messages (e.g., Rothman et al., 1999)， 
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some have shown that loss-framed messages were more effective in persuading the 
recipients (e.g., Meyerowitz & Chaiken, 1987; Kalichman & Coley，1995; Rothman et 
al.，1999). To elucidate these inconsistent findings, researchers have proposed various 
potential factors that would complicate the persuasion effects of different types of 
message frames (e.g., Rothman & Salovey, 1997). One of these factors is broadly 
known as individual differences (e.g., Apanovitch, McCarthy, & Salovey，2003; 
Wegener, Petty, & Klein, 1994). These recent studies suggest that understanding the 
psychological characteristics of the recipients, together with the tactics of message 
framing, is fundamental in motivating individuals to change their behavior. 
"Who" are the Recipients: Self-Construal 
The central role of individuals' psychological motivation in persuasion and 
behavioral regulation has been highlighted in a number of studies (Carver, Sutton, & 
Scheier, 2000; DeBono, 1987; Elliot & Covington，2001; Haugtvedt & Petty，1992; 
Mackie & Worth, 1989; Petty, Schumann, Richman, & Strathman，1993). Classic 
functional theories (e.g., Katz, 1960; Smith, Bruner, & White, 1956) as well as 
motivational accounts of social behavior (Chaiken, Liberman, & Eagly，1989; Herek, 
1986; Snyder, 1982; Thomsen，Borgida, & Lavine，1995) suggest that whether 
individuals change their attitudes on a particular issue and hence their behavior is 
contingent on the helpfulness of these changes in satisfying their psychological goals. 
Thus, a single message should not be equally effective in motivating different 
individuals to alter their attitudes and behavior. A message, if persuaders would like 
to augment its persuasiveness, must be tailored in a way to match and satisfy their 
targets' characteristics (Kreuter, Farrell, Olevitch, & Brennan, 2000; Strecher, 1999). 
For example, high self-monitors, who were chronically concerned about social 
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judgment, were more persuaded by message appeals that stressed the product image 
rather than other features (e.g., the quality of the product). Low self-monitors, who 
tended to hold attitudes that served a value-expressive function, were more persuaded 
by appeals that stressed product quality rather than its image (Lavine & Snyder，1996; 
Snyder & DeBono，1985). 
In light of the research that examined the different types of goals possessed by 
individuals with different self-construal, tailoring gain- and loss-framed health 
messages to recipients with different self-construal should render the messages more 
effective. Researchers (e.g., Heine, Lehman, Markus, & Kitayama，1999) found that 
whereas people whose dominant self were independent are sensitive to the presence or 
absence of positive ones, people with interdependent self are sensitive to the presence 
or absence of negative features. In order to be more distinctive in a group, 
independent individuals tend to seize opportunities to express their unique and 
positive attributes. Hence, they are especially attuned to positive information 
regarding and surrounding themselves (Frey & Stahlberg，1986; Holmberg, Markus, 
Herzog, & Franks，1997). In contrast, interdependent individuals tend to focus more 
on negative information. It is presumably because they value interpersonal 
relationships and harmony within groups, knowing the negative sides of an issue 
would enable them to avoid committing mistakes within the social environments 
(Azuma，1994; Kitayama & Karasawa，1995; Lewis, 1995; White & LeVine, 1986). 
According to the "matching hypothesis", messages are more persuasive i f they are 
matched with recipients' psychological characteristics. Hence, a gain-framed health 
message, which focuses on the positive light of a health issue, should be more 
persuasive with a person whose dominant self is independent; and a negative, loss-
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framed message should be more persuasive with a person whose dominant self is 
interdependent. The first purpose of this study was to verify this compatibility effect 
on the effectiveness of health messages in motivating individuals with different self-
construal to change their behavior. 
What Accounts for the Message-Self Compatibility Effects: The Mediating Factors 
Understanding how people organize their thinking and acting towards health 
behavior can lead to more effective preventive health care (Becker, 1990; Kirscht, 
1983; Schunk & Carbonari, 1984). Thus, in addition to examining the 
abovementioned compatibility effects between message frames and self-construal on 
persuasion, this study would also investigate the potential factors that may mediate its 
underlying processes. 
Beliefs, attitudes, and knowledge are major components of self-regulation of 
behavior. Social learning theory (Bandura, 1977; Bandura, 1986; Wilson, 1980)， 
attitude-behavior models (DiMatteo & DiNicola，1982; Fishbein, 1982; Fishbein & 
Ajzen, 1975; Fishbein & Ajzen, 1980)，and relevant approaches (Kanfer, 1981; 
Leventhal & Hirschman, 1982) use both cognitive and behavioral factors to explain 
behavioral changes and health enhancement. For health message persuasion, Rothman 
and Salovey (1997) has proposed three important stages in the decision-making 
process during which the relative influence of gain- and loss-framed messages is 
determined, namely (1) cognitive integration of the message contents, (2) acceptance 
of the messages, and (3) perceptions of the specific advocated behavior per se. 
Stage One: Cognitive Integration of the Message Contents 
According to information-processing theories of attitude changes proposed by 
Hovland and by McGurie (e.g., Hovland, Janis, & Kelley, 1953; McGuire, 1968， 
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1972), attitude and behavioral changes depend upon the message recipient's retention 
of the message arguments (for a review, see Eagly & Chaiken, 1993). Before 
individuals respond to a framed message, they should first of all be able to perceive it. 
However, to merely perceive a message is not sufficient for the message recipients to 
change their behavior. Rothman and Salovey (1997) argued that framing health 
information in terms of either gains or losses could effectively render behavioral 
changes if the framed information became integrated into the recipients' cognitive 
representation of the issue. 
Individuals' attention and thought are often directed towards self-relevant 
information. Appeals that were matched to recipients' psychological characteristics 
led individuals to have deeper processing of the message than mismatched appeals 
(Petty & Wegener，1998)，which is associated with better memory. Specifically, high 
versus low self-monitors engaged in more effortful elaboration of persuasive 
messages that appealed to image versus quality, respectively. Similar to Petty and 
Wegener (1998), Aaker and Lee (2001) have found that matched messages motivated 
recipients to have enhanced message recall and greater attitudinal differentiation of 
strong from weak arguments. Thus, constructing persuasive appeals tailored to 
specific populations would motivate the recipients to attend and engage in more 
effortful processing of the appeals (Kotler & Roberto，1989). 
As suggested by Rothman and Salovey (1997), memory is one crucial component 
that mediates the influence of message framing on persuasion. Given the often 
extended time between a health recommendation and its behavioral consequences 
(e.g., Banks et al.’ 1995), memory regarding the health issue may be particularly 
important. Although considerable studies have demonstrated that matched messages 
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lead individuals to have better memory of the message contents, no published study 
has explored the impact of message memory on people's attitudinal and behavioral 
changes. Thus, this study purported to examine the mediating role of the memory of 
persuasive appeals in oral health care promotion. 
Stage Two: Acceptance of the Messages 
Even though individuals are motivated to systematically process a message, they 
may not be receptive to it. Rothman and Salovey (1997) suggested that whether the 
message sounds persuasive to the recipients is crucial in motivating them change their 
behavior. The question is: In what way should we frame a message in order to make 
individuals in favor of it? 
In addition to its influence on memory, matched information would bias 
recipients' evaluation of messages in a motivation-consistent manner (e.g., Cacioppo, 
Petty, & Sidera, 1982; Pomerantz, Margolies, & Chaiken, 1993). Messages that were 
relevant to personal goals and needs were evaluated more positively than messages 
that were not (Clary, Snyder, Ridge, Miene, & Haugen，1994; Ericksen & Sirgy, 1995; 
Fodor & Smith, 1982; Lavine & Snyder, 1996). Pomerantz et al. (1993) have 
demonstrated that attitudes associated with consistent underlying belief structures 
were likely to influence the evaluations of information related to the issue in an 
attitude-consistent fashion (see also Houston & Fazio, 1989; Lord et al., 1979). 
Message recipients' self-scliemas biased their judgments of the persuasiveness of a 
message in a schema-consistent manner, such that recipients with a religious 
(legalistic) self-schema judged religious (legalistic) message arguments to be more 
persuasive than schema-irrelevant message arguments (Cacioppo et al., 1982). In 
addition, Lavine and Snyder (1996) have directly explored the cognitive processes 
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through which the relevance of a persuasive message exerted its influence people's 
attitudes and behavior. The results of their studies consistently suggest that persuasive 
messages with self-relevant information is perceived as higher in quality and 
perceived to contain better arguments than messages that contain "irrelevant" 
information. Similarly, Wegener et al. (1994) have revealed the moderating effect of 
individuals' mood in the differential impacts of gain- and loss-framed arguments. 
Participants were more persuaded by gain-framed arguments when in happy mood, 
whereas loss-framed arguments were more persuasive when they were in a sad mood. 
The mediating role of message acceptance in persuasion has not yet been 
examined within the health-promotion context. In order to fill in this empirical gap, 
the present study included global evaluations of the messages, such as, individuals' 
perceived message persuasiveness, message quality etc. (Lavine & Snyder，1996) as 
indicators of "message acceptance" to test whether message acceptance would 
mediate the relationship between matched messages and their influence on recipients' 
behavior. 
Stage Three: Perceptions of Health Behavior 
The ultimate goal of any framed message is to promote a particular behavior. 
Rothman and Salovey (1997) proposed that the impact of a message on behavior is 
partially reliant on the perceptions of the behavior itself, including, (1) self-efficacy 
expectancy, the belief that the person is or is not capable of performing the requisite 
behavior; and (2) outcome expectancy, the belief that a given behavior will or will not 
lead to a given outcome (Maddux & Rogers, 1983; Teasdale, 1978). 
Although considerable studies have provided evidence for the role of self-
efficacy in encouraging individuals to change their behavior, only a handful of studies 
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(e.g., Meyerowitz & Chaiken，1987; Wilson, Wallston, & King, 1990) have 
investigated the mediating role of self-efficacy beliefs in the relationship between 
message framing and behavioral changes. Meyerowitz and Chaiken (1987) observed 
that women, who received a loss-framed pamphlet advocating breast screening 
examinations, subsequently held the strongest self-efficacy beliefs (compared with 
those reading gain-framed pamphlet). That holding strong efficacy belief partially 
mediated the influence of the loss frame on behavior. As what Maddux, Norton, and 
Stotenberg (1986, p.783) have argued, "psychological changes achieved through 
different methods and techniques can be explained and predicted by an evaluation of 
changes in the individual's expectations of self-efficacy". 
Outcome importance has been proposed as an additional component of a self-
efficacy model (Maddux & Rogers，1983; Teasdale, 1978). This variable was 
associated with diverse health behavior, including, alcohol use (Goldman, Brown, & 
Christiansen, 1987), consumption of food with high fat contents (Bowen, Tomoyasu, 
Anderson, Carney, & Kirstal，1992), and breast-feeding (Baranowski, Bee, Rassin, 
Richardson, & Palmer，1990). Strecher, Devellis, Becker, and Rosenstock (1986) 
suggested that outcome expectations might play a more important role than self-
efficacy in influencing health practices, especially for those that are not difficult to 
modify. However, the role of outcome expectancy in mediating the influence of 
message frames on recipients' behavior remains elusive. 
Although the work of Bandura and his associates (e.g., Bandura，Adams, & Beyer, 
1977; Bandura, Adams, Hardy, & Howell, 1980) and studies by other researchers (see 
Maddux & Stanley, 1986; Bandura, 1986, for a review) have established that changes 
in self-efficacy and changes in behavior are highly correlated and that self-efficacy is 
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an excellent predictor of behavior, the importance of outcome expectancies and self-
efficacy in mediating the relationship between message framing and individuals' 
behavior has not been tested. This study intended to contribute to the existing 
literature by assessing the power of self-efficacy and outcome expectancies in 
channeling the influence of message framing to actual behavioral changes. 
An Addition to the Three Stage Model: The Role of Anticipated Feeling 
Behavior sometimes have affective consequences - they can arouse regret, 
happiness, guilt, and so forth — and actors can often foresee these consequences. A 
good deal of research now indicates that various anticipated emotions are related to 
intentions and behavior. Several studies have reported such effects specifically for 
anticipated regret (e.g., McConnell et al., 2000; Simonson, 1992); for instance, 
Lechner, De Vries, and Offemians (1997) found that among women who had not 
previously undergone mammography, the best predictor of participation intentions 
was anticipated regret (that is, the greater the regret anticipated from not undergoing 
mammography, the greater the intentions to do so). Related effects have been reported 
for anticipated guilt, for example, people avoided health risk actions that they 
expected would make them feel guilty (Birkimer, Johnston, & Berry, 1993), and 
people who anticipated feeling guilty for future tax evasion were less likely (than 
people without such anticipated guilt) to expect to cheat on their taxes (Grasmick & 
Scott, 1982; Thumian, St. John, & Riggs，1984). 
More generally, broad composite measures of anticipated emotions have been 
found to have similar influences on people's behavior. For example, composite 
indices of anticipated positive and negative emotions have been found to be related to 
intentions concerning dieting and exercise (Bagozzi, Baugartner, & Pieters，1998), to 
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salespersons' intentions to be painful and effortful in sales behavior (Brown, Cron, & 
Slocum，1997)，and to safe sex behavior (e.g., Richard, van der Pligt, & de Vries, 
1995). Whereas the health persuasion model proposed by Rothman and Salovey (1997) 
focuses on cognitive variables when describing how to encourage behavioral changes, 
the impact of anticipated affect within individuals' decision-making process may be 
underestimated. One of the aims of this study was to assess the importance of 
message recipients' anticipated feelings of performing oral health behavior in 
mediating the influence of message frames on their behavior. 
Overview of the Present Study 
In an effort to inform and persuade individuals to perform health behavior, health 
educators have traditionally developed uniform health education materials for the 
general population. Although these standard materials provide important information 
to recipients, they do not take into account individual differences in psychological 
characteristics that may influence individuals' decisions to engage in health behavior. 
The objective of this study was to determine whether educational messages that were 
matched to an important psychological characteristic of recipients (in this case, self-
construal) could be especially effective in motivating the recipients to adopt the 
advocated health behavior. Given that there is still a room for improvement in 
personal oral hygiene and its related knowledge among the adults in Hong Kong, I 
have chosen oral health as the target behavior to be promoted in this study. Two 
measures were adopted to represent the effectiveness of the messages: (1) changes in 
participants' oral heath behavior and (2) their behavioral intentions. 
To recapitulate, the first objective of this study was to examine the moderating 
role of self-construal in the influence of a health message frame on individuals' 
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behavior and behavioral intentions. I argued that gain-framed health messages were 
more persuasive for individuals whose dominant self was independent, whereas loss-
framed health messages were more persuasive for interdependent individuals. 
In this study, I explored possible dimensions underlying the construction of gain 
and loss frames. My interest in the dimensions underlying framing stems from my 
concern that previous operationalizations of message framing in the health literature 
may have confounded the different types of gain- and loss-framed messages. In this 
study, I relied on Rothman and Salovey's (1997) description of four message frames, 
which emphasizes two dimensions that underlie the message: the specified behavior's 
action (attain vs. not attain) and its outcome (desirable vs. undesirable). In other 
words, gain-framed messages can focus on the attainment of a desirable outcome or 
the avoidance of an undesirable outcome, both of which are beneficial; whereas loss-
framed messages can emphasize the attainment of an undesirable outcome or the 
failure to attain a desirable outcome, both of which are costs. 
Whereas some investigators have suggested that each of the four message frames 
may have a differential impact (e.g., Higgins, Roney, Crowe, & Hymes，1994; 
Higgins & Tykocinski, 1992), others believe that it is the gain and loss qualities of the 
message that are critical (e.g., Petty & Wegener，1991). Although I fall in the latter 
camp, this issue warranted further investigation and, at the very least, should be 
controlled for experimentally. For this reason, this study sought to determine whether 
the impact of framed health messages varied across different types of manipulations. 
Specifically, the present research compared the effectiveness of four types of framed 
messages in persuading individuals to adopt certain oral self-care behavior. I posited 
that, when given a gain-framed message, people are able to think about the suggested 
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behavior both in terms of the good that will be achieved and the bad that will be 
avoided i f it is performed. Similarly, in reading a loss-framed message, people may 
think about both the bad that could occur and the good that would be foregone if the 
behavior is not performed. Thus, the two types of gain-framed messages were not 
expected to differ from each other, nor were the two types of loss-framed message 
expected to differ from each other. I predicted that independent individuals in both 
gain-framed conditions would exhibit more positive changes in their actual behavior 
and behavioral intentions, whereas interdependent individuals would bias towards 
both types of loss-framed messages. 
The second objective of this research was to explore the mechanism underlying 
the abovementioned compatibility effects. To do so, I drew on the health behavioral 
change model (Rothman & Salovey，1997) to examine various factors that might 
mediate the relationship between message frames and health behavior. Although 
previous empirical research has provided indirect evidences that are consistent with 
each hypothesized stage proposed by Rothman and Salovey (1997), in no single study 
have investigators tested all aspects of the model. Thus, this study was designed to 
address all three stages simultaneously as well as the role of anticipated feeling within 
an oral health-promotion context. I hypothesized that (1) memory of the message 
contents, (2) acceptance of the messages, (3) perceptions of the health behavior itself, 
and (4) anticipated feelings associated with performing the behavior would mediate 
the path between message frames and individuals' changes in their behavior and 
behavioral intentions. 
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CHAPTER 2： METHOD 
Participants 
Participants were 304 university students. Eleven individuals who did not have 
follow-up data were excluded (dropout rate = 3.6%), leaving a sample of 293 
participants (46.4% men, 53.6% women), ranging from 18 to 30 years of age (M = 
20.6, SD = 1.94). The participants were recruited from seven universities in Hong 
Kong, including the University of Hong Kong, the Chinese University of Hong Kong, 
the University of Science and Technology, the Hong Kong Polytechnic University, 
Hong Kong Baptist University, City University of Hong Kong, and Lingnan 
University. Among the participants, seventy-five percent were undergraduate students, 
whereas the others were postgraduates. 
Oral Health Message 
The oral health message given to the participants was printed on legal-sized A4 
papers and contained two parts of information: the framed introductory message and 
the unframed information regarding oral health care. On the outside of the message 
were instructions about the survey along with premanipulation questions, including (1) 
whether the messages stressed benefits attained by having oral self-care behavior, (2) 
whether the messages emphasized costs avoided by performing oral health behavior, 
(3) whether the messages emphasized benefits forgone by not performing oral health 
behavior, and (4) whether the messages emphasized costs incurred by not performing 
oral health behavior. 
After filling out these initial questions and on opening the message, participants 
read the framing manipulation (an introductory paragraph of the message) along with 
general information about oral health. Statements in this part of the message were 
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framed in one of four ways to reflect the two hypothesized dimensions of framed 
messages: in terms of (1) the benefits gained by performing oral health behavior, (2) 
the undesirable outcomes avoided by performing oral health behavior, (3) the benefits 
foregone by not performing oral health behavior, (4) the undesirable outcomes 
incurred by not performing oral health behavior. Sample sentences from each of the 
four messages conditions are provided in Appendix A. The second part of the 
message comprised unframed contents regarding general information of oral health, 
which served as the basis of the questions testing participants' memory of the health 
messages. The information from this part was chiefly modified from the Oral Health 
Survey (2001)，the Hong Kong Dental Association website (2005) 
http://www.hksa.org and its associated website "Tooth Club" (2005) 
http://www.info.gov.hk/tooth_club. 
Independent Measures 
Self-Construal Individuals' self-construal was measured with the 29-item Self-
Construal Scale (Gudykunst et al., 1996). Participants rated their agreement with each 
item on a 7-point scale ranging from 1 {strongly disagree) to 7 {strongly agree). An 
exploratory factor analysis of this scale revealed that 19 out of the 29 items converged 
into one construct associated with an eigenvalue of 7.95, which accounted for 41.85% 
of the total variance. An average score of these 19 items was computed for each 
participant as an index for their self-construal. The internal reliability of this scale was 
high, with an alpha value .92. Thirteen items in this 19-item scale were measuring 
independent self-construal. Participants who received higher mean scores on this scale 
were regarded as individuals with dominant independent self. Continuous scores of 
this construct were used in all regression analyses in this study. 
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Principle Dependent Variables 
The measures for the dependent variables were adapted from previous studies of 
health communications (e.g., Lavine & Snyder, 1996; Rothman et al., 1999). After the 
participants had finished reading the message, they completed a questionnaire 
containing the measures of their responses to the message and the oral health behavior. 
Participants were instructed not to refer back to the message when answering the 
questions. 
Recognition memory. Recognition memory of the health messages in each 
pamphlet was tested using an incidental memory paradigm. A pilot study was carried 
out to make sure that undergraduate students could answer the questions correctly 
only if they have read the provided health messages. In this study, participants 
answered 50 questions that asked about the content of the messages. Participants were 
asked to decide whether each of the statements was true or false (e.g., People who are 
in early phases of periodontal disease do not experience pain). The number of correct 
answers was calculated and was taken as an index of their recognition memory of the 
information presented in a particular version of messages. 
Subjective evaluation of the messages Items assessing participants' subjective 
evaluations of messages were adapted from previous literature of health 
communications (e.g., Lavine & Snyder, 1996; Rothman et al., 1993; Rothman et al., 
1999). Twelve items made up the scale assessing participants' subjective evaluation 
of each message, including (X) I found the message persuasive, (2) the message 
content is interesting, (3) the message is not informative, (4) how much do you agree 
with the information suggested in the message, (5) the content of the message is not 
believable, (6) In general, I do not like the message, (7) the suggestion in the message 
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/•y good, (8) the message is educational, (9) the tone of the message is appropriate, 
(7 0) the length of the message is optimal, (11) the message content is too difficult to 
understand, and (12) the quality of the message is high. Participants indicated their 
agreement of each item on a 7-point Likert scale, with higher ratings indicating a 
more positive evaluation. All negative items of this scale were reverse-coded. 
An exploratory factor analysis of this scale revealed that 9 out of the 12 items 
converged into one construct associated with an eigenvalue equal to 4.85, which 
accounted for 40.45% of the total variance. An average score of these 9 items was 
computed for each participant as an index for their subjective evaluations of the 
messages. The internal consistency of this scale reached an alpha of .89. Participants 
who received higher mean scores on this scale had more positive evaluations of the 
messages. 
Sclf-efficacy to perform oral health behavior. Self-efficacy for brushing and 
flossing were assessed by a 7-item scale (Stewart, Strack, & Graves, 1997). Pre- and 
post-experimental measures of participants' self-efficacy were obtained in this study. 
Participants were asked to report on their ability to, for example, “brush my teeth 
every night” and "floss my teeth when needed' under a variety of circumstances, 
including “when things are normal" and ''when I'm feeling busy and overloaded". 
Participants responded to 14 items on 7-point Likert scale ranging from 1 {strongly 
disagree) to 7 {strongly agree). 
An exploratory factor analysis of this scale revealed that 9 out of the 14 items 
converged into one construct associated with an eigenvalue equal to 7.86，which 
accounted for 65.48% of the total variance. An average score of these 9 items was 
computed for each participant as an index for their subjective evaluations of the 
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messages. The internal reliability of this scale was high, with an alpha value .95. An 
average score of these 9 items was computed for each participant as an index for their 
self-efficacy, with higher scores indicating a higher efficacy to perform oral health 
behavior after the study. 
Outcome expectancy of performing oral health behavior. Three scales assessing 
participants' expectations regarding the outcome of performing oral health behavior 
were modified from a 23-item questionnaire (Stewart, Strack, & Graves，1997). For 
this measure, participants were asked to indicate how strongly they agreed or 
disagreed that a variety of positive and negative outcomes would result i f they take 
good care of their oral health. Outcomes included saving money, having a clean 
mouth, feeling better about one's self, wearing down tooth enamel, losing teeth, and 
causing gums to bleed. Pre- and post-experimental measures of participants' outcome 
expectancies of performing oral health behavior were obtained in this study. 
The OEDISEASE subscale contained six items that address whether or not 
performing oral health behavior would prevent oral diseases, would cause teeth to last 
a lifetime etc. The 8-item OESOCIAL subscale tapped the importance of performing 
oral hygiene behavior so that others (e.g., family, friends, coworkers) would be 
pleased. OEPERSONAL consists of 9 items addressing the personal benefits of 
performing oral health behavior, such as, saving money, having a cleaner mouth, and 
feeling good about oneself. Answers were recorded on 7-point scale ranging from 1 
{strongly disagree) to 7 {strongly agree). 
A principal-component exploratory factor analysis (EFA), followed by varimax 
rotation, was performed on the scale to examine if the items represented the intended 
constructs. The EFA results revealed that 5 out of the 6 items in the OEDISEASE 
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subscale converged into one construct associated with an eigenvalue equal to 2.29, 
which accounted for 15.28% of the total variance. The alpha value of this dimension 
was .82. An average score of these 5 items was computed for each participant as an 
index for their outcome expectancy of preventing oral diseases. Participants, who 
received higher mean scores on this scale, had a higher expectation to successfully 
prevent oral diseases after taking good care of their oral health. 
The same EFA results showed that 5 items out of the 8 items in the OESOCIAL 
subscale converged into one dimension associated with an eigenvalue equal to 3.06， 
which accounted for 20.41% of the total variance. The reliability of this construct was 
satisfactory with an alpha value .85. An average score of these 5 items was computed 
for each participant as an index for social outcome expectancy. Participants who 
received higher mean scores on this scale had a higher expectation to receive more 
social benefits after performing oral health behavior. 
Finally, the EFA results showed that 5 items out of the 9 items in the 
O E P E R S O N A L subscale converged into a construct associated with an eigenvalue 
equal to 4.00，which accounted for 26.67% of the total variance. The reliability of this 
construct was satisfactory with an alpha value .85. An average score of these 5 items 
was computed for each participant as an index for personal outcome expectancy. 
Participants who received higher mean scores on this scale had a higher expectation to 
receive more personally-relevant benefits after performing oral health behavior. 
Anticipated feelings to perform oral health behavior. I reviewed the literature 
that examined the motivating role of emotions to select an appropriate domain of 
emotions as indicators of anticipated feelings associated with having oral health 
behavior (e.g., Frijda, 1986; Lazarus, 1991; Watson & Tellegen，1985). Twenty items 
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made up the scale assessing participants' anticipated feelings of engaging in more oral 
health behavior after the study (e.g., how happy do you anticipate if you could 
perform the oral health behavior; how regretful do you anticipate if you could not 
perform the oral health behavior) 
The EFA results showed that 10 items out of the 20 items in the scale converged 
into a construct associated with an eigenvalue equal to 6.35, which accounted for 
63.47% of the total variance. The alpha of this scale reached to a value of .93. An 
average score of these 10 items was computed for each participant as an index for 
their anticipated feelings to perform oral health care behavior, with higher scores 
indicating that they expected to have more positive emotions associated with the 
behavior. 
Intentions to perform oral health behavior. Behavioral intentions are 
hypothesized in the Theory of Reasoned Action (Ajzen & Fishbein，1980) to predict 
behavior. Pre- and post-experimental measures of participants' intentions to perform 
oral health behavior were obtained in this study. On the basis of the Hong Kong 
Dental Association (2005，http://www.hkda.org), seven items made up the scale 
assessing participants' intentions to perform oral health behavior, including their 
intentions to (1) brush my teeth every morning, (2) brush my teeth every night before 
sleep, (3) brush my teeth after each regular meal, (4) brush in proper ways according 
to dental professionals ‘ advice, (5) use dental floss when needed, (6) use toothpicks 
when needed, (7) have diet good for oral health. Participants rated their agreement 
with each item on a 7-point scale ranging from 1 {strongly disagree) to 7 {strongly 
agree). An exploratory factor analysis of this scale indicated that 5 items (except item 
1 and item 7) converged into one construct associated with an eigenvalue equal to 
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2.87, which accounted for 41.03% of the total variance. The internal reliability of this 
scale was high, with an alpha value .79. An average score of these 5 items was 
computed for each participant as an index for their intentions to have positive oral 
health care habits. 
Behavioral measures. Following the measures tapping behavioral intentions, 
seven items made up the scale assessing participants' oral health-care habits, 
including (1) I brush my teeth every morning, (2) I brush my teeth every night before 
sleep, (3) I brush my teeth after each regular meal, (4) I brush in proper ways 
according to dental professionals ‘ advice, (5) I use dental floss when needed, (6)1 use 
toothpicks when needed, (7) I often have diet good for oral health. Participants rated 
their agreement with each item on a 7-point scale ranging from 1 {strongly disagree) 
to 7 {strongly agree). An exploratory factor analysis of this scale indicated that 5 
items (except item 1 and item 7) converged into one construct associated with an 
eigenvalue equal to 2.66’ which accounted for 38.00% of the total variance. The 
internal reliability of this scale was high, with an alpha value .77. An average score of 
these 5 items was computed for each participant as an index for their positive oral 
health habits. 
Potential Covariates Measures 
Personality. Personality traits, for example, neuroticism, were associated with 
the performance of general health behavior (Booth-Kewley & Vickers，1994; Sieglar 
& Costa，1994). Moreover, personality differences were associated with people's 
reactivity to emotional stimuli (e.g., Canli et al., 2001). Thus, this study included a 
measure for personality, which would be used as a covariate in subsequent statistical 
analyses. Personality was evaluated using the Chinese version of the Eysenck 
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Personality Adult Questionnaire (Eysenck & Eysenck，1975), which required the 
participants to indicate the extent to which each of the 50 statements described them. 
They made the ratings from 1 {strongly disagree) to 7 {strongly agree). 
A principal-component exploratory factor analysis (EFA), followed by varimax 
rotation, was performed on the scale to examine if the items represented the intended 
constructs. The EFA results revealed that 10 out of the 50 items obviously converged 
into one construct associated with an eigenvalue equal to 5.45, which accounted for 
28.68% of the total variance. This construct represented "neuroticism". An average 
score of these 10 items was computed for each participant as an index for their 
neurotic personality. The alpha value of this dimension was .88. Participants who 
received higher mean scores on this scale were more neurotic. In addition, the same 
EFA results showed that 9 items converged into another dimension associated with an 
eigenvalue equal to 2.66, which accounted for 14.02% of the total variance. An 
average score of these 9 items was computed for each participant as an index for their 
psychotic personality. Participants who received higher mean scores on this scale 
were more psychotic. The reliability of this construct, which referred to psychotism, 
was satisfactory with an alpha value .74. 
Need for cognition. Need for cognition, the tendency to enjoy pondering 
complex arguments, was an important individual difference variable for 
understanding the influence of health communications (Cacioppo, Petty, Feinstein, & 
Jarvis，1996). Individuals with high need for cognition were motivated to seek 
information and process it systematically; in contrast, individuals with low need for 
cognition tended to be less motivated to put forth the effort to process and interpret 
information in health messages systematically (Cacioppo, Petty, Kao, & Rodriguez, 
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1986). In this study, participants completed the 10-item Need for Cognition scale that 
assessed the degree to which individuals enjoy thinking about and elaborating on 
persuasive messages (Cacioppo, Petty, & Kao’ 1984). Participants rated their 
agreement with each item on a 7-point scale ranging from 1 {strongly disagree) to 7 
{strongly agree). 
An exploratory factor analysis of this scale revealed that 8 out of the 10 items 
converged into one construct associated with an eigenvalue equal to 4.13, which 
accounted for 51.59% of the total variance. An average score of these 8 items was 
computed for each participant as an index for their need for cognition. The internal 
consistency of this scale reached an alpha of .86. Participants who received higher 
mean scores on this scale had a greater need for cognition. 
Dispositional optimism. Optimistic expectancy is important in governing 
individuals' self-regulation of behavior (Carver & Scheier，1990). For example, 
optimists were more likely to engage in health-protective behavior than were 
pessimists (Scheier et al., 1989). In this study, participants completed the 10-item Life 
Orientation Test (Scheier & Carver，1985) that assessed the degree to which 
individuals were optimistic. Participants rated their agreement with each item on a 7-
point scale ranging from 1 {strongly disagree) to 7 {strongly agree). 
An exploratory factor analysis of this scale revealed that 9 out of the 10 items 
converged into one dimension associated with an eigenvalue equal to 5.40, which 
accounted for 59.95% of the total variance. An average score of these 9 items was 
computed for each participant as an index for their level of optimism, with higher 
scores indicating more optimistic. The internal reliability of this scale was high, with 
an alpha value .91. 
Message Framing and Self-Construal 25 
Oral health locus of control. Health locus of control refers to people's 
tendencies to attribute their responsibility for their health. Individuals differ in the 
extent to which they believe that their health outcomes are determined primarily by 
their own behavior or by external forces. Individuals are described as "internals" if 
they believe that they are primarily in control of their health or as "externals" if they 
believe that powerful others, such as doctors and other health professionals, or chance 
is primarily responsible for their health outcomes (Wallston, Wallston, & DeVellis, 
1978). In this study, a modified version of the Form C of the Multidimensional Health 
Locus of Control Scale (Wallston, Stein, & Smith, 1994) served as the oral health 
locus of control measure. Participants completed 20 items and rated their agreement 
with each item on a 7-point scale ranging from 1 {strongly disagree) to 7 {strongly 
agree). 
A principal-component exploratory factor analysis (EFA), followed by varimax 
rotation, was performed on the scale to examine if the items represented the intended 
constructs. The EFA results revealed that 5 out of the 20 items converged into one 
construct associated with an eigenvalue equal to 4.40, which accounted for 44.39% of 
the total variance. An average score of these 5 items was computed for each 
participant as an index for their level of internal locus of control of their oral health. 
The alpha value of this dimension, namely internal locus of control, was .85. 
Participants who received higher mean scores on this scale had a higher internal locus 
of control. In addition, the same EFA results showed that 5 items converged into 
another dimension associated with an eigenvalue equal to 2.15, which accounted for 
21.45% of the total variance. An average score of these 5 items was computed for 
each participant as an index for their level of external locus of control of their oral 
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health. The reliability of this construct, which referred to external locus of control, 
was satisfactory with an alpha value .84. Participants who received higher mean 
scores on this scale had a higher external locus of control. 
Dental history. Several researchers have demonstrated that prior behavior serves 
as an excellent predictor of future behavior (Sutton, 1994, for a review). A series of 
items assessed participants' dental hygiene practices and dental health background. 
These items included questions about how often participants brushed their teeth, 
flossed, and visited a dentist for routine examinations etc. Participants were also asked 
i f they had ever suffered from any form of oral diseases. Participants rated their 
agreement with each item on a 7-point scale ranging from 1 {strongly disagree) to 7 
{strongly agree). 
Cognitive ability Verbal short-term memory is related to their recognition 
memory of the content of health messages. Thus, this study included Hong Kong List 
Learning List (Chan & Kwok，1999) to assess participants' memory. Participants 
were presented with a 16-word list of Chinese words, all of which are two-character 
nouns. Then, their rates of acquisition of verbal information were estimated by having 
them recall the words in 3 trials; whereas their short-term retention ability of verbal 
information were estimated with a delayed recall task after 30 minutes of the third 
trial (Chan & Kwok’ 1999). 
Mood. Recent research has focused on the role of affect plays in attitude change 
(e.g., Miller & Millar，1990). On a series of seven positive (assured, calm, cheerful, 
happy, hopeful, relaxed, relieved) and seven negative (anxious, fear, discouraged, 
disturbed, sad, troubled, worried) adjective scales, participants indicated how they felt 
at that moment. Ratings were made on a 7-point scale ranging from 1 {strongly 
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disagree) to 7 {strongly agree). An average score was computed for each participant 
as an index for participants' current mood. 
An exploratory factor analysis of this scale revealed that 8 out of the 14 items 
converged into one construct associated with an eigenvalue equal to 5.03, which 
accounted for 62.91% of the total variance. Three (i.e., sad, worried, and anxious) 
negative mood items were negatively loaded on the same construct with five positive 
items (i.e., cheerful, happy, hopeful, relaxed, and calm). Hence, these three negative 
mood items were reverse-coded and an average score of these 8 items was computed 
for each participant as an index indicating positive mood. The internal consistency of 
this scale reached an alpha of .91. Participants who scored high on this scale indicated 
that they were having more positive mood. 
Perceived threat of developing oral diseases. According to the Health Belief 
Model (see Maiman & Becker, 1974; Rosenstock, 1974，for reviews), perceived threat 
motivates people to engage in health behavior. Threat was operationalized as 
perceptions of the severity of a health issue and its associated consequences as well as 
perceptions of one's susceptibility to the condition. In this study, participants rated 
how likely they were to develop some forms of oral diseases i f they continued their 
current dental hygiene practices (e.g., Compared to most people my age, I understand 
that my risk of developing oral disease is higher). Participants completed 6 items and 
rated their agreement with each item on a 7-point scale ranging from 1 {strongly 
disagree) to 7 {strongly agree). 
An exploratory factor analysis of this scale resulted in a single dimension 
associated with an eigenvalue equal to 3.05, which accounted for 50.88% of the total 
variance. An average score of these 6 items was computed for each participant as an 
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index for their perceived threat of having oral diseases. The internal consistency of 
this scale reached an alpha of .80. Participants who received higher mean scores on 
this scale perceived greater threat. 
Perceived normative pressure of performing oral health behavior. Ajzen (1988， 
1991) proposed that beliefs on whether the act will be approved by significant others 
and how likely one will comply with these significant others' wishes influence 
behavioral intentions. These norms include family, partners, friends, community, 
other peers, or social groups that are perceived as important. In this study, participants 
responded to a 4-item scale measuring their perceived normative pressure of 
performing oral health care behavior (e.g., "A/y parents think that I should take good 
care of my oral health”、. Participants' agreement with each item was made on a 7-
point scale ranging from 1 {strongly disagree) to 7 {strongly agree). 
An exploratory factor analysis of this scale resulted in a single dimension 
associated with an eigenvalue equal to 2.63, which accounted for 65.66% of the total 
variance. An average score of these 4 items was computed for each participant as an 
index for their perceived normative pressure of performing oral health care behavior, 
with higher scores indicating a higher perception of normative pressure. The internal 
reliability of this scale was satisfactory, with an alpha value .82. 
Fear and worry toward developing oral diseases. Fear and worry about 
unwanted outcomes play an important role in motivating health behavior (e.g., 
Hovland, Janis, & Kelley, 1953; Janis, 1967; Leventhal, 1970). In this study, 
participants reported how afraid and worried they were about developing oral diseases. 
Each rating was made on 7-point scale ranging from 1 {strongly disagree) to 7 
{strongly agree). Scores were obtained by taking the mean of the ratings, with higher 
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scores indicating having higher degree of fear and worry toward developing oral 
diseases. 
Other potential covariates. Participants indicated the extent to which they were 
familiar with the message content, whether they have read most of the information, 
the extent to which the information they have read is new, and whether they found the 
message personally relevant. They made their ratings on a 7-point Likert scale, 
ranging from 1 {strongly disagree) and 7 {strongly agree). In addition, demographic 
variables, for example, participants' age, gender, educational, and income level were 
also included as measures of covariates. 
Procedure 
This study consisted of three phases, with about 14 days between phases (M = 
14.78’ SD = .85). In the first phase, the participants were asked to complete the 
questionnaires regarding their verbal short-term memory, personality, need for 
cognition, pre-experimental measures of their oral health self-efficacy, oral health 
outcome expectancies, anticipated feelings of performing oral health behavior, 
behavioral intentions, and daily oral health behavior. In the second phase, the 
participants were randomly assigned into each of the conditions and completed the 
Mood Questionnaire and Self Construal Scale before the experimental session started. 
Then, they were presented with a questionnaire that contained an oral health message. 
After reading the message, participants were asked to complete four manipulation 
check questions on a 7-point Likert scale ranging from 1 {strongly disagree) to 7 
{strongly agree). These questions included how much is the message related to (1) the 
benefits gained by performing oral health behavior, (2) the undesirable outcomes 
avoided by performing oral health behavior, (3) the benefits foregone by not 
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performing oral health behavior, and (4) the undesirable outcome incurred by not 
performing oral health behavior. Then, the participants rated their evaluation of the 
messages. 
After that, participants completed questions, which served as distracters, that 
were not directly related to the messages for 20 minutes. The questionnaires included: 
Eysenck Personality Adult Questionnaire, Need for Cognition Scale, Life Orientation 
Test, Oral health Locus of Control Questionnaire, scales measuring participants' 
current mood, perceived threat of developing oral diseases, perceived normative 
pressure, fear and worry toward developing oral diseases, and other covariates. 
Participants then indicated their intentions, efficacy, anticipated feelings, and outcome 
expectancy to perform oral health care behavior. Next, participants were given an 
incidental memory test on information provided in the message and were asked to 
identify statements presented in the message. The third phase of this study started 
from one month after the second stage, participants completed a questionnaire asking 
about their oral health behavior within the month before. Behavioral measures at this 
phase were identical with those examining oral health behavior at phase one. 
Message Framing and Self-Construal 31 
CHAPTER 3: RESULTS 
Manipulation Checks 
Four versions o f health messages were used in this study: version (1) 
emphasizing benefits attained by having oral self-care behavior, version (2) 
emphasizing costs avoided by performing the behavior, version (3) emphasizing 
benefits forgone by not performing the behavior, and version (4) emphasizing costs 
incurred by not performing the behavior. Manipulation checks were performed on the 
health messages to ensure that participants did indeed perceive the intended appeal of 
the four versions o f the messages. The first manipulation question asked whether the 
messages stressed benefits attained by having oral self-care behavior. The main effect 
o f message types in this respect was significant, F (3，289) = 45.61，MSE = \25,p 
< .001, partial 7}^= .321. Among the four versions of the messages, version 1 scored 
higher ( M = 4.23，SD = 1.58) than other versions [compared with version 2 (M= 2.44, 
SD = .87), t (146) = 8.59,/? < .001; compared with version 3 ( M = 2.38，SD = .96), t 
(143) = 8.57,/? < .001; compared with version 4 {M= 2.62, SD = .92), t (144) = 7.56， 
p < . 0 0 l ] . 
The second manipulation question asked whether the messages emphasized costs 
avoided by performing oral health behavior. The main effect of message types on this 
dimension was significant, F (3，289) = 11.51, MSE = 1.58，/? < .001, partial 7]^= .101. 
Among the four versions of the messages, version 2 scored higher {M= 3.55，SD = 
1.74) than other versions [compared with version 1 ( M = 2.1\,SD = 1.27), t (146)= 
3.32,/? = .001; compared with version 3 ( M = 2.49，SD = .90), t (145) = 4 . 6 1 , . 0 0 1 ; 
compared with version 4 ( M = 2 . 5 3 , SD = .88), t (144) = 4.44,p < .001]. 
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The third manipulation question asked whether the messages emphasized 
benefits forgone by not performing oral health behavior. The main effect of message 
types on this dimension was also significant, F (3，289) = 14.26, MSE 二 1.15，；？ < .001, 
partial 7]^= .129. Among the four versions of the messages, version 3 scored higher 
(M= 3.17，SD = 1.64) than other versions [compared with version 1 (M二 2.04，SD 
=.81)，t (143) = 521,p< .001; compared with version 2 (M=2 .41 , SD = .77), t (145) 
=3.59,/? < .001; compared with version 4 ( M = 2.37，SD = .84), t (143) = 3.70,p 
< .001]. 
The fourth manipulation question asked whether the messages emphasized costs 
incurred by not performing oral health behavior. The main effect of message types in 
this aspect was significant, F (3, 289) = 39.53, MSE= 1 .55 ,p< 皿，partial t]^ 二 .291. 
Among the four versions of the messages, version 4 scored higher ( M = 4.16’ SD = 
1.77) than other versions [compared with version 1 ( M = 2.12, SD = .85)，t (144)= 
8.88，p < .001; compared with version 2 (M= 3.16’ SD = 1.25), t (146) = 3.99,/? 
< .001; compared with version 4 ( M = 2.39，SD = .86), t (143) = 1.65,p < .001]. All of 
the above results confirmed that the health messages used in this study effectively 
communicated the specified content. 
Different Operationalizations of Gain- and Loss-Framed Messages 
A message could be framed along two dimensions, i.e. benefits- vs. costs-focused 
and attain vs. not attain, to represent gain (i.e., attain benefits and not attain costs) or 
loss (i.e. not attain benefits and attain costs). Only the outcome dimension (i.e. 
benefits- vs. costs-focused) significantly interacted with independent self-construal to 
predict behavioral intentions, F (1，289) = 30.48’ p < .001. Neither significant main 
effects nor interactions with self-construal in predicting behavioral intentions was 
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found for the gain- vs. loss- dimension or the attainment dimension. As such, in the 
remainder of this Result Section, I focused on presenting the results related to the 
outcome dimension (benefits-focused: n = 148; costs-focused, n =145) in order to 
facilitate the discussion of the message framing effects. 
Principle Analyses: General 
In the following analyses, I aimed at testing for unique linear framing x self 
interaction 1 effects on individuals' behavioral intentions and their actual changes in 
daily oral health care practice. Whereas no variable significantly predicted behavioral 
changes^, the following analyses would focus on examining behavioral intentions. 
Because there may be some factors that confounded the observed effects, I based 
on the zero-order correlation matrix to select covariates which were significantly 
correlated with the dependent variables. Then, hierarchical regression models were 
created for each dependent variable in subsequent analyses. I f significant framing x 
self interaction effects were obtained, I proceeded to the mediation analyses, as 
suggested by Baron and Kenny (1986), to assess factors that may mediate the 
interaction effect on the dependent variables. An alpha level of .05 was used for all 
statistical tests. 
Among the variables suggested by Rothman and Salovey (1997) that may 
mediate the framing effects on behavioral changes, the self x framing interaction 
significantly predicted subjective evaluations of the messages. In addition, whereas 
anticipated feelings, personal outcome expectancy, and social outcome expectancy 
1 I have attempted to use the 2-factor structure of self-construal (i.e., independent vs. interdependent) 
in the analyses. On ly independent self-construal interacted with framing to produce significant findings. 
2 I have explored to treat each item of the behavioral measures separately as the dependent variables, no 
significant results emerged for any of these items. 
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significantly predicted with individuals' changes in behavioral intentions, memory did 
not show any relationship with intentions^ (Table 1). 
Table 1 
Hierarchical Regression Analyses Showing the Null Relationship between Memory 
and Behavioral Intentions 
Variables Model I Model II 
YG {SE (S) B ^ {SE B 
GENDER . 0 5 7 ( . 0 2 5 ) .041 . 0 42 ( . 0 3 7 ) . 037 
O P T I M I S M . 0 5 5 ( . 0 2 1 ) . 0 3 8 . 053 ( . 0 1 3 ) . 037 
PERSONAL RELEVANCE . 0 3 4 ( . 0 1 2 ) . 021 . 037 ( . 0 1 8 ) . 024 
Framing Conditions -.021 (.133) -.011 -.022 (.143) -.012 
Self-Construal -.071 (.031) -.062 -.068 (.075) -.058 
Self X Frame -.038 (.024) -.021 
Interaction 
R~ .023 .027 
AR-’ .023 .004 
M m 
Moderation of the Framing Effects by Self-Construal on Behavioral Intentions 
Hierarchical regression analyses showing the moderation of the framing effects 
by self-construal on participants' behavioral intentions to perform oral health behavior 
are summarized in Table 2. Partialling out the effects of covariates, the self x frame 
interaction term significantly predicted individuals' behavioral intentions, /3= -.86,/? 
< .001. According to the median-split, participants were classified as two groups: 
3 Following the signal detection theory, participants' memory was operationalized as their responses' 
sensitivity calculated with the following formula: In (hit x corrcct rejection / miss x false alarm). Memory 
did not significantly predict individuals' change in behavioral intentions. 
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people with high independent (HI) self-construal {M = 5.97, SD = .97) vs. people 
with low independent (LI) self-construal {M = 2.37, SD = 1.02). Independent t-tests 
revealed that benefits-focused messages (A/= 4.39, SD = 56) were more effective than 
costs-focused messages ( M = 4.10，SD = .94) to motivate HI individuals to increase 
their intentions to perform the behavior, t (127) = 4J0,p< .001. In contrast, loss-
framed messages ( M = 3.15, SD = .51) were more effective than gain-framed 
messages ( M = 2.94，SD = .87) to motivate LI individuals to increase their intentions 
to perform the behavior, “ 1 2 7 ) = -4.27, .001. 
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Table 2 
Hierarchical Regression Analyses Showing the Moderation of the Framing Effects by 
Self-Construal on Behavioral Intentions 
Variables Model I Model II 
^ JSE /3) B 13 {SE P) B 
GENDER . 154 ( . 1 59 ) .055 .149 ( . 151 ) .053 
OPTIMISM .098 ( . 079 ) . 072 .113 ( . 075 ) .083 
FEAR .048 ( . 0 63 ) .063 .088 ( . 061 ) .009 
Worry -.019 (.079) -.016 -.042 (.075) -.034 
Personal Relevance .180 (.058) .184** .197 (.055) .201*** 
Prior Intentions .438 (.078) .321*** .432 (.074) .317*** 
Framing Conditions -.053 (.163) -.019 -.050 (.154) -.018 
Self-Construal -.080 (.071) -.064 .298 (.095) .241** 
Self X Frame -.856 (.152) -.421*** 
Interaction 
R- .138 .225 
AR- .138*** .087*** 
M 5.670*** 31.922*** 
Note. *p < .05. **p < .01. ***p < .001. 
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Moderation of the Framing Effect by Self-Construal on Subjective Evaluations 
Hierarchical regression analyses showing the moderation of the framing effects 
by self-construal on participants' subjective evaluations of the messages are 
summarized in Table 2. Partialling out the effects of covariates, the self x frame 
interaction term significantly predicted individuals' subjective evaluations of the 
messages, /5 = -.86, p < .001. Independent t-tests revealed that benefits-focused 
messages ( M = 4.39, SD =.56) were evaluated more positively than costs-focused 
messages ( M = 4.10, SD = .94) by HI individuals. In contrast, costs-focused messages 
( M = 3.15, SD = .51) were evaluated more positively than benefits-focused messages 
(Af = 2.94, SD = .87) by LI individuals. Because subjective evaluations of messages 
did not significantly correlate with their behavioral intentions, I did not proceed to 
further mediation analyses. 
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Table 2 
Hierarchical Regression Analyses Showing the Moderation of the Framing Effects 
by Self-Construal on Individuals, Subjective Evaluations of Messages 
Variables Model I Model II 
^ JSE P) B P {SE B 
NEED FOR COGNITION . 129 ( . 0 68 ) .111 .120 ( . 065 ) .104 
OPTIMISM .111 ( . 070 ) .095 .123 ( . 067 ) .106 
FEAR .073 ( . 049 ) .087 .039 ( . 048 ) .047 
New Info. Acquired -.096 (.056) -.098 -.095 (.054) -.098 
Framing Conditions -.111 (.144) -.046 -. 107 (.139) -.044 
Self-Construal .099 (.064) .093 .396 (.086) .372*** 
Self X Frame -.674 (.137) -.385*** 
Interaction 
R- .068 .141 
AR- .068** .073*** 
M 3.48*** 24.39*** 
Note. *p < .05. **p < .01. ***p < .001. 
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The Mediating Effect of Personal Outcome Expectancy on Behavioral Intentions 
According to Baron and Kenny (1986)，a complete mediation can be said to 
occur when three conditions are satisfied: (1) the independent variable should be 
associated with the dependent variable; (2) the independent variable should be 
associated with the mediating variable; (3) in a regression of the dependent variable 
on both the independent variable and the mediator, the independent variable should be 
reduced to non-significance whereas the mediator should be significant. 
Personal outcome expectancy was a significant predictor of individuals' 
behavioral intentions (Table 4)，召=.26’ p < .001. In addition, the self x frame 
interaction term significantly predicted individuals' personal outcome expectancy, /3 
=-.45, p < .02. HI individuals, who had read benefits-focused messages (M= 3.24, 
SD = 1.84) had greater personal outcome expectancy of performing oral health 
behavior than other HI individuals who had been exposed to costs-focused messages 
(M=2 .26 , SD = 1.21), t (127) = 3.24,p = .002; whereas for LI individuals, costs-
focused messages ( M = 2.49, SD = 1.20) acted similarly with benefits-focused 
messages (M = 2.28, SD = 1.25) in this respect, /(127) = -1.07, ns. 
The unique self x frame interaction effect remained (Table 4) when I controlled 
for the effects of personal outcome expectancy in predicting individuals' behavioral 
intentions, /3 = -.33,p < .001. Because I could not find a complete mediation effect of 
personal outcome expectancy on the interaction term in predicting individuals' 
behavioral intentions, I used Sobel's (1982) test to assess whether the self x frame 
interaction had a significant partial mediation effect on changes in behavior intentions. 
The path indicating the partial effect of self x frame interaction through personal 
outcome expectancy was significant, z = 2 .16 ,p< .05. These analyses suggested that 
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the association of self x frame interaction and behavioral intentions was partially 
mediated by personal outcome expectancy. HI individuals, who had been exposed to 
benefits-focused messages, expected that they would get personal benefits associated 
with having good oral health habits. And this belief motivated them to increase their 
behavioral intentions to perform the behavior. In addition, because the message 
frames did not differentially impact on LI individuals' personal outcome expectancy, 
the abovementioned mediation effect was not relevant for them. 
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Table 2 
Hierarchical Regression Analyses Showing the Mediating Role of Personal Outcome 
Expectancy in Predicting Individuals，Behavioral Intentions 
Variables Model I Model II 
{SE B {SE B 
Gender .117 (.154) .042 .143 (.148) .051 
Optimism .101 (.077) .075 .117 (.074) .086 
Fear .051 (.062) .053 .022 (.059) .022 
Worry -.011 (.076) -.009 -.029 (.073) -.024 
Personal Relevance .168 (.056) .172** .181 (.054) .186** 
Prior Intentions .435 (.075) .318*** .459 (.073) .335*** 
Framing Conditions .026 (.161) .009 .054 (.155) .019 
Self-Construal -.209 (.165) -.074 -.663 (.132) -.326 
Personal Outcome .247 (.052) .258*** .211 (.051) .220*** 
Expectancy 
Self X Frame Interaction -.663 (.132) -.326*** 
R- .199 .265 
AR-’ .199*** .066*** 
AF 7.80*** 25.38*** 
Note. *p < .05. **p < .01. ***p < .001. 
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The Mediating Effect of Social Outcome Expectancy on Behavioral Intentions 
Social outcome expectancy was a significant predictor of individuals' behavioral 
intentions (Table 5), ^ = .29, < .001. Moreover, the self x frame interaction term 
significantly predicted individuals' social outcome expectancy after controlling the 
effects o f covariates, -.35,/? < .05. LI individuals, who had been exposed to 
costs-focused messages ( M = 4.25, SD = 1.74), perceived a greater social outcome 
expectancy of performing oral health behavior than other LI individuals who had read 
benefits-focused messages ( M = 3.41, 5Z)= 1.44)，t (127) = -3.22，p 二 .002; whereas 
for HI individuals, benefits-focused messages {M= 3.57, SD = 1.28) acted similarly 
with loss-focused messages ( M = 3.33, SD = 1.35) in this domain,《127) = .33, ns. 
The unique self x frame interaction effect persisted (Table 5) when I controlled 
for the effects of social outcome expectancy in predicting individuals' behavioral 
intentions, /3 = -.34，p < .001. The path indicating the partial effect of self x frame 
interaction through social outcome expectancy was marginally significant, z = -1.81,/? 
= . 07 . These analyses suggested that the association of self x frame interaction and 
behavioral intentions was partially mediated by social outcome expectancy. LI 
individuals, who were exposed to costs-focused messages, expected that they would 
have socially-related benefits associated with having good oral health habits. Partly 
owing to this belief, these individuals became more intended to perform the oral 
health behavior. Furthermore, because the message frames did not have differential 
influence on HI individuals' social outcome expectancy, the abovementioned 
mediation effect was not relevant for them. 
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Table 2 
Hierarchical Regression Analyses Showing the Mediating Role of Social Outcome 
Expectancy in Predicting Individuals ‘ Behavioral Intentions 
Variables Model I Model II 
{SE B ^ {SE P) B 
Gender .017 (.155) .006 .049 (.148) .017 
Optimism .074 (.076) .055 .093 (.073) .068 
Fear .098 (.062) .101 .064 (.060) .066 
Worry -.045 (.076) -.038 -.061 (.073) -.051 
Personal Relevance .156 (.056) .160** .170 (.054) .174** 
Prior Intentions .488 (.076) .357*** .508 (.072) .372*** 
Framing Conditions -.174 (.161) -.062 -.123 (.154) -.044 
Self-Construal -.039 (.162) -.014 -.560 (.192) -.198** 
Social Outcome .265 (.052) .288*** .243 (.050) .264*** 
Expectancy 
Self X Frame Interaction -.689 (.129) -.338*** 
R' .208 .281 
AR- .208*** .072*** 
^ 8.26*** 28.40*** 
Note. *p < .05. **p < .01. ***p < .001. 
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The Mediating Effect of Anticipated Feelings on Behavioral Intentions 
Anticipated feelings was a significant predictor of individuals' behavioral 
changes (Table 6)，/3= 21,p < .001. In addition, the self x frame interaction term 
significantly predicted individuals' anticipated feelings, /3 = -.44,p = .006. For HI 
individuals, benefits-focused messages {M= 3.21, = 1.40) led them to anticipate 
more positive feelings associated with oral health behavior than did costs-focused 
messages ( M = 2.63，SD = 1.26)，/(127) = 233, p< .05. In contrast, for LI individuals, 
costs-focused messages ( M = 3.39, SD = 1.47) led them to anticipate more positive 
feelings associated with performing the behavior than benefits-focused messages (M = 
2.75, SD = 1.15), t (127) = -2.98,/? < .01. 
Moreover, the unique self x frame interaction effect persisted (Table 6) when I 
controlled for the effects of anticipated feelings in predicting individuals' behavioral 
intentions, /3= -.60, t (280) = -4.23,/? < .001. The path indicating the partial effect of 
self X frame interaction through behavioral intention was significant, z = 4.63,/? < .02. 
These analyses suggested that the association of self x frame interaction and 
behavioral intentions was partially mediated by anticipated feelings. Individuals who 
read a health message that matched their self-construal (i.e., gain-framed messages for 
HI individuals and loss-framed messages for LI individuals) would have more 
positive anticipated feelings towards performing the behavior, which in turns 
motivated them to increase their behavioral intentions. 
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Table 2 
Hierarchical Regression Analyses Showing the Mediating Role of Anticipated 
Feelings in Predicting Individuals ’ Behavioral Intentions 
Variables Model I Model II 
{SE B {SE B 
Gender .041 (.153) .014 .072 (.146) .025 
Optimism .093 (.075) .069 .110 (.072) .081 
Fear .044 (.060) .045 .015 (.058) .016 
Worry -.015 (.075) -.012 -.032 (.072) -.027 
Personal Relevance .169 (.055) .173** .181 (.053) .186** 
Prior Intentions .535 (.076) .392*** .550 (.073) .403*** 
Framing Conditions -.093 (.158) -.033 -.050 (.151) -.018 
Self-Construal -.052 (.160) -.018 -.528 (.190) .186** 
Anticipated Feelings .323 (.056) .316*** .293 (.054) .286*** 
Self X Frame Interaction -.665 (.128) -.327*** 
R' .226 .294 
A/^ - .226*** .067*** 
AF 9.20*** 26.83*** 
Note. *p < .05. **p < .01. ***p < .001. 
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CHAPTER 4： GENERAL DISCUSSION 
The objective of the current research was to examine the moderating role of 
individuals' self-construal on message-framing effects and to verify Rothman and 
Salovey，s (1997) conceptual model of health message communications. The results of 
this study showed that benefits-focused frames were more effective in motivating 
individuals with high independent self (HI) to increase their behavioral intentions to 
perform oral health behavior. In contrast, costs-focused frames were more persuasive 
for recipients with low independent self (LI). The mechanism underlying these 
findings appears to be one based on outcome expectancy of the heath behavior and the 
anticipated feeling associated with performing the behavior. For HI individuals, the 
expectations of the personal benefits associated with the oral health behavior partially 
mediated the relationship between message framing and behavioral intentions; 
whereas for LI individuals, the influence of message framing on behavioral intentions 
was partially mediated (in a marginally significant manner) by their expectations of 
the social outcomes associated with the behavior. Furthermore, individuals' 
anticipated feeling linked with performing the behavior partially mediated the 
compatibility effects of message frames and self-construal on their changes in 
behavioral intentions. Specifically, i f the recipients anticipated that they would be 
feeling positively after successfully performing the health behavior, they were more 
likely to increase their behavioral intentions. Whereas we could observe changes in 
behavioral intentions, this study did not demonstrate that they had enacted their 
intentions to daily oral health behavior. 
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How to Frame the Message: Tailoring Messages to Match Self-Construal 
A number of investigators have asserted that framing messages systematically in 
terms of either gain or loss can provide an effective way to promote health behavior 
(e.g., Banks et al., 1995; Kalichman & Coley, 1995; Meyerowitz & Chaiken, 1987; 
Rothman et al., 1993). Perhaps because of its similarity to a traditional fear appeal, it 
was initially assumed that loss-framed appeals would consistently be more effective 
than gain-framed appeals. However, Rothman and Salovey (1997) argued that the 
relative influence of gain- and loss-framed messages is contingent on individual 
differences. In this light, one contribution of this study is to extend prior message-
framing research by demonstrating the moderating role of self-construal on the 
effectiveness of message frames in motivating changes in behavioral intentions. 
In addition, in trying to testify whether different operationalizations of gain and 
loss were functionally equivalent, I found no significant differences neither between 
the types of gain- / loss- focused messages nor between the types of attain- / not 
attain- focused messages on individuals' changes in inducing participants' changes in 
their behavioral intentions. This finding helps us allay the concern that the framing 
effects depended not on the general gain or loss qualities of the message, but on the 
outcome dimensions (i.e., benefits-focused or costs-focused) underlying gain and loss. 
Particularly, benefits-focused messages were more persuasive for HI individuals, 
whereas costs-focused messages were more persuasive for LI individuals. 
The finding that individuals' self moderated the impact of message framing fits 
well with a number of recent studies documenting cultural differences in people's 
tendencies to define situations as either self-enhancing or self-improving. For 
example, situational attributions found in the American cultural context tended to be 
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more conductive to self-enhancement, whereas the situational attributions composing 
the Japanese cultural context were more conductive to self-criticism (Kitayama et al., 
1997). As Heine and Lehman (1997, 1999) pointed out, the tendency toward self-
criticism in interdependent cultures is probably due to their greater motivation to 
avoid failure in the future. Furtheremore, research by Holmberg et al. (1997) 
demonstrated that up to five times as many positive attributes existed in the self-
concepts of American individuals relative to negative ones. Kitayama et al. (1997) 
revealed a reversed effect among Japanese individuals who seemed to focus more on 
negative versus positive self information. Such reversals of a positivity bias may also 
be seen in light of self-construal differences in regulatory focus. Because 
interdependent people are motivated to avoid failure, they may ruminate more on their 
negative features in an attempt to eradicate them (Heine & Lehman, 1999). This may 
be particularly true to the extent that possession of a negative trait disrupts social 
functioning. 
Previous research findings that were consistent with those in this study could be 
seen in Yeh (1996)，s analysis of Japanese self-statements. Yeh (1996) found that even 
when making positive statements about oneself, Japanese tended to focus on the 
absence of negative traits (e.g., I 'm not lazy), rather than the presence of positive 
traits (e.g., I am intelligent). North Americans, in contrast, described themselves in 
terms of their positive traits, rather than the absence of negative traits (Holmberg et al., 
1997). These studies (e.g., Heine & Lehman, 1999; Yeh, 1996) suggest that 
individuals with chronically accessible interdependent self are sensitive to the 
presence or absence of negative features (i.e., prevention focus), whereas those with a 
chronically accessible independent self are sensitive to the presence or absence of 
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positive features (i.e., promotion focus). The present study has demonstrated results 
that were consistent with this perspective. Specifically, messages that focused on the 
costs associated with a certain behavior were more persuasive for LI individuals 
whose primary concern is preventing something bad from happening. In a similar vein, 
messages that focused on the benefits associated with a certain behavior were more 
persuasive for HI individuals whose major concern is to gain benefits. 
The results from this study suggest a simple addition that professionals can make 
in their practice if they are to maximize the effectiveness of persuasive 
communications. In line with the growing literatures on tailoring interventions to 
individual characteristics (e.g., Kato & Mann, 1996)，instead of giving all patients 
identically-framed information, patients can be briefly probed at intake about their 
self-construal (perhaps with a short questionnaire). Then, they can be given the 
concordant health communication (benefits- vs. costs-focused) from their health care 
providers. These health information could be distributed in various ways, for example, 
in the form of differently framed written pamphlets or in different standard comments 
that physicians can make to their patients. In addition, given that individuals' self-
construal could be situationally primed (Hong, Morris，Chiu, & Beiiet-Martinez， 
2000)，we could activate recipients' particular self (e.g., by reading a message) and 
then present them with the concordantly framed health messages in order to maximize 
the message persuasiveness. 
Identifying the Mediating Factors of Compatibility Effects Between Message and Self 
Despite the fact that researchers have developed an increasingly sophisticated 
understanding of when different framing of messages are likely to be effective, the 
processes through which framed messages influence decision making and behavior 
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are still not well understood. Identifying these processes will improve both the 
theoretical bases of message framing effects and the ability to provide people with 
health information that is maximally persuasive. I have tried to verify the three 
important stages proposed by Rothman and Salovey (1997) in the decision-making 
process during which the relative influence of gain- and loss-framed messages is 
determined, namely (1) cognitive integration of the message contents, (2) acceptance 
of the messages, and (3) perceptions of the specific advocated behavior per se. 
According to previous research (e.g., Petty & Wegener, 1998; Aaker & Lee, 
2001), messages that were matched with recipients' psychological characteristics 
would lead the recipients to better remember the message contents. However, this 
study failed to observe any relationship between message framing and individuals' 
memory of the message contents. Although this study demonstrated that tailoring 
health messages to individuals' self-construal would increase their intentions to 
perform the behavior, this association was not related to recipients' memory regarding 
the message contents. 
Petty and Cacioppo's (1981) elaboration likelihood model of persuasion offers a 
conceptual framework that may help us understand more about the null finding. The 
model suggests that important variations in the nature of persuasion are a function of 
the likelihood that receivers will engage in elaboration of information relevant to the 
persuasive issue. Depending on the degree of elaboration, two types of persuasion 
process can be engaged: via the central route and the peripheral route. The central 
route to persuasion represents the persuasion processes involved when elaboration is 
relatively high. When persuasion is achieved through the central route, it comes about 
through careful examination of the information contained in the messages, close 
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scrutiny of the arguments, consideration of other issue-relevant materials, and other 
cognitive processes. In short, persuasion through the central route is achieved through 
the receiver's thoughtful examination of issue-relevant considerations. 
I f individuals do indeed think about and elaborate on a message, the message 
should have a greater chance of being stored in long-term memory (Craik & Lockhart, 
1972). Therefore, after a delay period, a message that has been more thoroughly 
processed should be more easily recalled or recognized than one that has not. As such, 
this study should have revealed that HI individuals who were exposed to benefits-
focused messages would recognize more message-relevant information than those 
who were exposed to other frames, whereas LI individuals who were reading costs-
focused messages would recognize more message-relevant information than those 
who were exposed to other frames. However, this study failed to demonstrate this 
result, which may imply that the compatibility effect of message frames and 
individuals' self-construal was not due to deep processing of the message contents; 
instead, the matching tactics may produce more persuasion by leading the recipients 
to process the messages via the peripheral route. When persuasion is achieved through 
peripheral routes, it commonly comes about because the receiver employs some 
simple decision rules to evaluate the advocated position. In this study, matching may 
produce more persuasion by invoking in the recipients a straightforward heuristic, 
such as, "it must be good if it speaks to my values" (DeBono, 1987). 
Whereas the elaboration likelihood model might provide possible explanations of 
the null finding of memory, the arguments are tentative and should be interpreted with 
caution. Although much effort has been devoted to carefully design and ensure the 
appropriateness of the memory questions (e.g., a pilot study was earned out to make 
Message Framing and Self-Construal 52 
sure that undergraduate students could answer the questions correctly only if they 
have read the provided health messages), we could observe a ceiling effect regarding 
participants' correctness in answering the questions (benefits-focused condition: M = 
45.37，SD = 1.25; costs-focused condition: M = 45.2\,SD= 1.07). Future research 
may involve more measures to assess participants' cognitive effort in elaborating the 
messages, such as, thought listing procedures and recall tasks. I f individuals processed 
the messages via the central route, matched messages should encourage the recipients 
to generate more favorable thoughts (Cacioppo, Petty, & Sidera, 1982; Lavine & 
Snyder, 1996) associated with the messages. Furthermore, recognition tasks may be 
too easy for participants to answer, thereby not sensitive enough to reflect their 
memory o f the message contents. Researchers may require individuals to do a more 
challenging task, by asking them to freely recall what they have remembered 
regarding the message contents. I f participants were engaging in deep processing of 
the messages, one should observe these individuals to recall more information that are 
matched with their psychological dispositions. 
In addition to memory of the message contents, Rothman and Salovey (1997) 
proposed two other factors that may mediate the persuasion effect of framed messages. 
The results o f this study showed that matched messages would increase individuals' 
evaluations of the messages, yet subjective evaluations did not mediate the influence 
o f message-frame compatibility on individuals' behavioral intentions. The only factor 
proposed in Rothman and Salovey (1997) that mediated the relationship between 
message-frame interaction and behavioral intentions in this study was outcome 
expectancy. HI individuals, who were exposed to benefits-framed messages, 
demonstrated higher expectations of gaining personal benefits associated with 
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performing the behavior. Having this outcome expectancy motivated them to have 
higher intentions to perform the advocated health behavior. In contrast, it was the 
heightened social outcome expectancy associated with costs-framed messages that 
encouraged LI individuals to possess higher behavioral intentions. 
Substantial evidence suggests that persuasive appeals that are matched to the 
receiver's psychological characteristics are more persuasive than mismatched appeals. 
The aforementioned findings of this study provided further empirical evidence for the 
functional perspectives in persuasive communications. Across a number of studies, 
high self-monitors reacted more favorably to image-oriented advertisements than to 
product quality-oriented ads, whereas the opposite effect was found for low self-
monitors (e.g., DeBono & Packer，1991; Lennon, Davis, & Fairhurst, 1988; DeBono 
& Telesca，1990). Outside the realm of consumer product advertising, parallel 
differences (between high and low self-monitors) have been revealed with related 
appeal variations. For example, concerning the topic of institutionalization of the 
mentally ill, DeBono (1987) found that low self-monitors were more persuaded by 
value-expressive messages (indicating what values were associated with positive 
attitudes toward institutionalization) and high self-monitors by social-adjustive 
messages (indicating that a substantial majority of the peers favored 
institutionalization); similar effects concerning dating attitudes and voting have been 
reported by Bazzini and Shaffer (1995) and Lavine and Snyder (1996)，respectively. 
Consistent findings have also been reported in investigations that assessed 
individual attitude function differences in ways other than self-monitoring differences. 
For example, Clary et al. (1994) initially assessed attitude function through 
participants' ratings of the importance of various possible reasons for volunteering. 
Message Framing and Self-Construal 54 
Participants were then presented with pro-volunteering messages that were matched 
or mismatched to their attitude functions; matched messages were seen as more 
persuasive than mismatched messages. In Celuch and Slama's (1995) research, 
variations in the degree to which persons' self-presentation motives emphasized 
getting ahead or getting along were related to the persuasiveness of messages 
emphasizing either the self-advancement aspects of a product or the conformity-
relevant aspects of a product. Echoing and extending these empirical work, this study 
provided a clear support for the importance of "functional relevance" by 
demonstrating the role of individuals' outcome expectancies in motivating changes in 
behavioral intentions; together with the fact that the outcomes expectancies were 
specifically "f it" into the recipients' primary concerns concordant with their self-
construal. In addition to taking self-construal into account in health communications, 
the discovery of the importance of outcome expectancies in behavioral motivations 
has further implications in how to design effective messages. When a persuader is 
going to frame a health message, not only should benefits or costs be tailored to 
message recipients' self-construal, but the types of benefits or costs should also be 
considered. I f the targets are having high independent self, we may frame the message 
especially emphasizing the personal benefits associated with performing the 
advocated health behavior. On the other hand, social costs associated with not 
performing the behavior should be focused i f the targets' independent self is low. 
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The Importance of Anticipated Feelings 
The theory of reasoned action (e.g., Fishbein, 1980) suggests that cognition is 
more important than affect in predicting intentions to perform behavior. As the name 
of theory implies (i.e., "reasoned action"), intentions are presumed to be based on an 
implicit expectancy-value formulation that takes both the probability and the value of 
various potential consequences into account. Although people may make wrong 
assumptions about either probabilities or values of potential consequences, the theory 
of reasoned action assumes that their intentions are the results of a reasoned process. 
Thus, cognition would seem to be implicated as the primary determinant of most 
behavioral intentions. 
Whereas Rothman and Salovey (1997) health persuasion model focuses on 
cognitive variables when describing how to encourage changes in health behavior, the 
present study has uncovered the importance of anticipated feelings associated with 
performing the oral health behavior in mediating the influence of message framing on 
behavioral intentions. In addition to its contribution to the knowledge in existing 
health persuasion research, this finding might also have applied significance in 
message designs. Several studies have apparently influenced the salience of 
anticipated emotions simply by asking about such feelings, with consequent effects on 
intentions and behavior (e.g., Richard, van der Pligt, & de Vries, 1996; Sheeran & 
Orbell, 1999). Thus, persuaders can effectively engage anticipated emotions in health 
communications, perhaps through making anticipated emotions more salient in health 
messages by inviting receivers to consider how they will feel i f they follow (or do not 
follow) a particular course of action. To the extent that anticipated affect influences 
intentions beyond the factors identified by the health persuasion model (Rothman & 
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Salovey, 1997)，anticipated affect should correspondingly be an important potential 
target for persuaders. 
The Intention - Behavior Relationship 
Intentions refers to a person's decision to act and is assumed to reflect the effort 
that that person is likely to exert in order to achieve a goal of performing a behavior. 
Cognition-behavior models have identified intentions as the most immediate and 
important cognitive antecedent of behavior (e.g., Ajzen, 1985; Rogers, 1983; Triandis， 
1980; Abraham, Sheeran, & Johnston, 1998). There is evidence that voluntary actions 
can often be successfully predicted from intentions. Several broad reviews have 
reported moderate intention-behavior correlations ranging from .41 to .53 (Eckes & 
Six, 1994; Kim & Hunter, 1993; Sheppard et a l , 1988), and reviews of selected 
subsets of relevant work have reported similar magnitudes (e.g., .46 by Godin & Kok， 
1996; .52 by Hausenblas et al., 1997; .54 by Ouellette & Wood，1998; .45 by Randall 
& Wolff，1994; .44 by Sheeran & Orbell, 1998). 
However, intervention studies have clarified that attempts to bolster motivation 
alone may not be enough to prompt behavioral changes (e.g., Milne, Orbell, & 
Sheeran, 2002) and research has distinguished between motivational and volitional 
processes involved in action regulation (e.g., Abraham et al., 1999; Gollwitzer & 
Brandstatter, 1997). Thus, one general aspect of the intention-behavior relationship 
worth considering is the question of whether intention is a sufficient basis for the 
prediction of voluntary action. As what was found in this study, securing changes in 
individuals' intentions may not be sufficient to herald changes in their behavior. A 
variety of factors have been examined that may influence the intention-behavior 
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relationship (e.g., Brubaker & Wickersham，1990; Pieters & Verplanken，1995; 
Sheeran, Norman, & Orbell, 1999). 
First, the degree of correspondence between the measure of intention and the 
measure of behavior influences the strength of the observed intention-behavior 
relationship (Ajzen, 1991; Ajzen & Fishbein, 1980; Coumeya, 1994). For instance, a 
questionnaire item asking about my intention to buy diet cola at the grocery tonight 
may well be strongly related to whether I buy diet cola at the grocery tonight - but it 
will be less related to whether I buy Diet Coke (specifically) at the grocery tonight or 
to whether I buy diet cola at the cafeteria tomorrow. That is, as the degree of 
correspondence between the two measures weakens, the intention becomes a poorer 
predictor of (less strongly related to) the behavior. Different means of assessing 
intention and behavior can affect the size of the observed association. Yet, because 
the questions used in this study that examined behavioral intentions have close 
correspondence with those examining participants' daily behavior, the 
aforementioned methodological consideration could not explain the observed weak 
relationship between individuals' intentions and their daily behavior. 
A second apparent influence on the intention-behavior relationship is the 
temporal stability of intentions. I f intentions are stable over time, then there is a good 
chance that earlier intentions will match later ones, thus yielding a strong observed 
relationship between the measure of intention and the measure of behavior (Ajzen & 
Fishbein, 1980; Sheeran, Orbell, & Trafimow, 1999). But if intentions are variable 
over time, then the observed relationship will be weaker - not because intentions do 
not actually influence actions but because the temporal instability of intention 
inevitably introduces error into the intention measure. There is not yet much 
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accumulated research on this matter, but some evidence suggests that for behavior 
deemed relatively important, intentions may be more stable and hence more closely 
related to action (see Granberg & Holmberg，1990; Kendzierski & Whitaker, 1997; 
Radecki & Jaccard, 1999; Sheeran & Orbell, 2000). Also, this perspective is not 
sufficient to account for the observed weak relationship between intentions and 
behavior. I have attempted to examine the correlations between these two variables 
for individuals with different ratings on their perceived importance and perceived 
relevance of the messages. No regular trend was observed regarding the correlation 
patterns; in other words, this study did not show a stronger intention-behavior 
relationship for participants who found the messages more personally relevant or 
important. 
Third, explicit planning about behavioral performance can strengthen the 
relationship between intentions and actions. In several studies, participants who 
specified when and where they would perform the action were more likely to 
subsequently engage in the behavior (Gollwitzer & Brandstatter，1997; Orbell, 
Hodgkins, & Sheeran，1997; Orbell & Sheeran，2000; Sheeran & Orbell, 1999; 
Kendzierski, 1990). For example, Sheeran and Orbell (2000) found that participants 
who specified when, where, and how they would make an appointment for medical 
screening test were much more likely to subsequently attend the screening than those 
in a control condition. In a similar vein, people who intended to use a condom in an 
initial sexual encounter and who reported having planned about so were more likely 
(than nonplanners with equivalent intentions) to have used a condom (Abraham et a l , 
1999). It is not clear whether explicit planning would help individuals translate their 
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existing good intentions of performing oral health behavior into action, future 
research is needed to verify this issue. 
Improvements and Further Studies 
Limitations associated with the current research merit noting, particularly because 
they afford additional research opportunities. For instance, this study examined oral 
health behavior among samples of university students. It would be valuable to 
replicate these findings among other samples of the general population, such as, the 
older adults. Periodontal disease is one crucial problem in the older adult population. 
Brown et al. (1990) reported that 40% of the ambulatory older adults in the U.S.A. 
had gingivitis, whereas 33% to 60% had some degrees of periodontal destruction. The 
U K adult dental health survey in 1998 (Morris et al., 2001) found that 83% of the 
dentate elders aged 65 years and over had calculus present on at least one tooth, 67% 
of them had periodontal pockets deeper than 3.5 mm, and 15% had periodontal 
pockets greater than 5.5 mm. In view of the high prevalence of oral diseases among 
older adults, future research in this area will provide valuable information to be used 
in formulating more effective preventive oral health programs for the aging 
population. 
Second, although I have tried to be sensitive to the quality of the messages, the 
intervention was extremely brief, consisting of only a few paragraphs of information. 
Moreover, this study used a single message to represent each general category of the 
message variable; thereby limiting the generalizability of the findings to messages 
with other contents. As Jackson and Jacobs (1983) pointed out, such single-message 
designs may be blind to the possibility that the effects of a given message factor may 
not be constant across different messages (see also Jackson, 1992). One 
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straightforward solution to this limitation is to use multiple messages to represent 
each category (Jackson & Jacobs, 1983). With such a multiple-message design, the 
possibility of non-uniform effects across messages is acknowledged. There is no 
presumption that the effect of message type will be constant across messages; on the 
contrary, the design may permit the detection of variation in the effect that the 
message type has across messages. 
Third, this study relied on self-report measures of behavior. Although research 
indicated that self-reports are valid - even in complex and controversial domains such 
as condom use (Sheeran & Abraham，1994), future studies could employ more 
objective estimates of oral health behavior, such as, dental plaque level and gingival 
health. Trained dental professionals could obtain individuals' plaque levels (a 
measure of general tooth cleanliness) with the use of the modified Personal Hygiene 
Performance Index (Martens & Meskin, 1972). Percentage scores reflecting the ratio 
of surfaces with observable plaque after staining could be computed for 10 areas on 
six representative teeth. Further, dental professionals could also help researchers 
estimate individuals' gingival health (a measure of disease) by examining the gingival 
around six representative teeth and assigning each area a score from 0 (normal 
gingival) to 3 (spontaneous bleeding from pressure; see Loe, 1967). 
Persuasion can be pursued through any means of communication media: face-to-
face interaction, telephone interaction, television, radio, computers (including via the 
Web, CD-ROMs, and so on), and written messages (including traditional print media 
-books, magazines, newspapers, brochures, and such mass media - but also personal 
letters). This study limited its generalizability of its findings from written messages to 
other mediums of communications. Compared with the written format, the audiotape 
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and videotape formats provide more information about the communicator (voice and 
appearance); this might naturally give the communicator's characteristics a greater 
role in influencing persuasive outcomes. Alternatively, the written format affords 
receivers the opportunity to reread all or part of the message; any such rereading 
might enhance the impact of any message content variation (making readers more 
sensitive to, say, argument quality) and dampen the relative influence of 
communicator characteristics. Whereas little research has concerned the effects of 
variations in communication medium on persuasive outcomes, we are of still some 
distances from having a satisfactory understanding of the roles of communication 
media in persuasive effects. Future research will also need to be directed towards 
specifying the importance of different message channels and the precise mechanism 
by which properly tailored messages are persuasive. 
Concluding Remarks 
The body of research in health education and health promotion has expanded 
rapidly over the past two decades, and health promotion is recognized increasingly as 
a way to improve the success of public health and medical interventions. Whereas 
ideologically health promotion and education are seen as fundamental components of 
approaches to dental care, questions over the effectiveness of these approaches are 
often presented as stumbling blocks to the formulation of clear policy directions. 
Some researchers might criticize the present experiment or interventions as ineffective 
or even failures because the health messages only induced increments in individuals' 
intentions to perform the oral health behavior, but not changes in their real behavior. 
However, action is proved to be very unlikely (Sheeran, 2002) if an intention to act is 
not formed beforehand. Thus, the influence of message framing on individuals' 
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behavioral intentions demonstrated in this research does entail significant applied 
value in health communications. Furthermore, this study has extended prior 
theoretical understanding of message framing effects in persuasion by showing the 
importance of the compatibility between message frames and individuals self-
construal. In addition, it has provided the first simultaneous evaluation of all three 
stages in Rothman and Salovey (1997) conceptual model of health persuasion. 
Importantly, the roles played by outcome expectancy and anticipated feelings in 
mediating the message-self compatibility effect on behavioral intentions were 
uncovered. Whereas identification of interventions that can promote intention 
formation constitutes an essential element of evidence-based health promotion, I look 
with excitement towards the future work that will address these issues as researchers 
continue to pursue understandings of health communications that facilitate effective 
interventions. 
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Appendix A 
Sample sentences of the gain-framed message 1: emphasizing benefits attained by 





Sample sentences of the gain-framed message 2: emphasizing costs avoided by 





Sample sentences of the loss-framed message 1: emphasizing benefits foregone by not 





Sample sentences of the loss-framed message 2: emphasizing costs incurred by not 
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